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(g) Laaaitiaarballunfiavorflohtuna. 

® Bel dar arfindungaoamllBan LBaarbearfc)atUmg»- 
vorrlcmurg (LBQ) warden dto W^rkttUcka 
(W81^W64} not naJiaai kontinuiailichaf Qaachwtn* 
dipkait In der BaarfoaltungsObana (BE) enttanQe- 
gefOhrt In alnar BaartoaHungaalauaruna <BS) waidan 



dia Datan (BSD) zur RVvunQ daa Lasaratiahlaa (LS) 
an die BawegunoageachwindlBlcatt (v) dar WerkatOk- 
ka angapaat und an die BiraihlfQhrungamlttal (8P) 
aDagagaban (3k. Sy). 
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Die Erfindung be^fft eino LasarbearbeHuno** 
vonlchtunQ; tnstesondem zur BeschrMuno von 
WertcstOckea waidfw entteno der Boarbeitungsebd- 
ne nahezu kontinuidrlcch cofQhitwerdsn/ 

Es ist bekan:?t. ^rm Laserbmrbeitungsvomch- 
tung WeritttOcto diakominuieflich zuzufQhren. z.B. 
manudlt, mlt Hilfe einos Heor^dhabungsautomaten 
odBT nilttol3 6^09 aetiubvveise batriebanen Trans* 
poitbandas. Dabtf wlrd das jewaiOga WarkatDcfc In 
der Bearbattungsebena faststahand bavorzugt so 
posltioniert da0 as mSgllchat stntrai in dam zur 
VerfOgung stahandan Blldfald der Bearbrntingsvor* 
dchtung zu liagan kontmt Innarhalb dieses Bildtat- 
daa ist dsr Lsaafstrah! zur DurchfOhrung der Jevnai* 
ngan Baart>aHung M lOhrbBr. Dia GrttBa dos Slid- 
feidas kann durch dan Abatand dar Baarbaltunga- 
vorrlditung von der Baarballungsabane bzwr. durch 
dfa Fbkuari aroplik am Auagang das Lasarg<^n«ra- 
tora afngaatolll mrdan. Zur Erzeugung etnas viar- 
glaralehan und seharf gabandattan leaarsbahlaa is! 
as vortafihaa das BttdMd rndgOchat Main su w8h- 
Ian. Zum andaran :st as abar bal groBan WaicstQk- 
ken. bzw, bal ausgadahntan Bearbtitungaberotchan 
auf einar WerHatQckoberMcha notwandig, dad das 
BHdNd afna Mlndastaoadahnung aufwalat, so dad 
dar taseratrahl an alia gawOnachten Bearbeltiflnga' 
atallen gafUhit warden kann. Falls am darartigar 
Komproml^ zwtachan dar GOta daa Laaaralrahlaa 
und dar notwandtgan GrtfBa daa Blldlaidaa nteht 
mSgOcT) lat« mu0 uniar Umslftndan ain Baarbal- 
tungsvorgan^ In T^labschnStten auagafOhrt und 
das WmkatOck da2wischen nau poaWoniart wardan. 

Qna dararttga dskontlnuMlcha Wert^ckzu* 
fUhning hat abar dan Nachtail. <M) eufgnjnd der 
dibti atindig auftratendan positfvan und/odar na- 
gativan Baaohlaurdgungen dar unter Umatftndan 
groBan Maasan ainailnar WarkstOcka arhablicha 
Totsattan auf tratea Hferdurch wird dar maxrmal 
m{)0llcha WarkalQokdurchaats durch dia Laaarbaar* 
battungavoiTlchtung itntar UmatAndan aitiabBdi be* 
grenzt 

Dar Erfinduns die Aulgaba zugrunda, ^na 
Laaarboarbattungavorrtchtung anzugaban. der dia 
WarkatQcka nahazu fconUnulaiCth mlt mOgldhat 
konstamar Bawagung^gaaehwindlgkalt In der Bear- 
baftjngaabana zugalQhrt vrardenf. 

Dia Aufgaba wird g^st mtt dar \m Patamari- 
aprycn t anthaltanan Vonlditung. Waiter vortailhaf- 
ta AusiUhrungiforman dar Erfindung Bind ^ dan 
UntaranaprOchan 2 bla 4 angegabea. 

Die Erfindung und mlt ihr arsalbara Vortella 
wardan anhand dar nachfdlgend kurz angalUhrtan 
Rguran nfihor aHOutart Dabai zalgt 

PIG 1 aIn AuafQhrungsbelsp}^ der arfin* 
dungagam^Ban Laaarbaartpaltungsvorrtohtung mit 
feststahander Fokusa^aroptf k, 

RQ Z ekm wellaiia AuarQhrungsform mlt zu* 
sitzllehar Fainkorraktur von kurzzaltfgan Schwan- 



kungan In dar WadcstOckbawegungsoaacbwIndig- 
kalt.und 

FIQ a aina waRara AuafUhrungsform. bei dar 
eln Tali dar Baarbeltungavonlcbtung panM zur 

5 Bewegungsrichtung dar zu baarbattandan Wartc 
atOcka mftgafdhrt wardan k»a 

Qamas no 1 anthSIt dia arfindungaganiaBa 
Laaarbaarbaltungsvorrlctttung LBO einen Qanarator 
LO zur Grzaugung daa LaaaratraMea LB. Famer 

TO sind Mmal zur FOhrung das Birahta auf der Baar^ 
beltungaabana BE anthalten. In der Fia 1 atnd 
dlesa balsplelhaft In Form mindastaru afaiea an- 
, atauarbaran Splagals 8F dargaatallt Diaaar lankt 
zum ainan dan vom Q an arator UG erzeugtan Laaer^ 

IB atrahl L8 durch die Fbkuaalanoptlik FO hindurch mi 
dto BaarbaKungaabane BE urn. Zum andanan wird 
hiardurch dia FOhrung Insbesondara daa Fbkua* 
punktaa F8 daa Lasaratmhtaa Innarhalb daa maxi- 
mal zur VarfOgung atahandan Biktfatiaa BF auf der 

so BaarbaHungaabana BE armOgliGht. Hiarzu wardan 
dam BbahllUhrurtga mW^ Posttlonlanignala B» By 
zugafQhit w e tehe von ainar Baarb^tungaatQuanmg 
B6 aua dan zur lawalla gawOnachlan D a art saHung 
bzw. Beachnmmg gahOrlgan Daten B8D zur Laa^^ 

» atrahKOhrung gablldat wardaa Q&mAB RQ 1 anh 
hfiH <fia Baarbaltungaatauerung B6 bavoraugt eine 
Datanaufbaraltung OA zur Bildung der Str^lfOh- 
nmgsdatan BSD aua ElngabagrOBan. und aine Ath 
paaaungaainhaft APE zur Auagaba dar Ommt an 

aa die BtrahlQhiungamltM, d.h. Inabaaondara mMa- 
atana an dan Spiegel BP. 

ErflndungagamaB warden die zu baartititsndan 
WerkstQcfca entlang dar B^irba&tjngaabane natiezu 
kontlnuierfich gefQhrt HIarzu dtant In RO l bet- 

99 s^elhift eln Transporttmd TB. Hiermn wardwi mH 
nahezu konatantar BawagungagaadhwiMitffitft v 
balaplalhaft dia Warfcaffloha W81..W84 In (-x)- 
Rlc)>tung In dar Baarbaltungaabana BE galQhrL In 
RQ 1 baflndat aich daa WarkatQek WB3 garada 

40 nahazu Im Zantrum daa Bildfaldaa BF untartialb 
der Fbkus-aieroptik FO. Zum Auaglaich diaaar kon- 
tinuMIshan WarkstQokbawagung wardan dte 
BtrahftOhrungadatan BSD naueruigsgemaA an dia 
Bawagungagaaohwindlgkatt v dar WerkatOoka In 

48 der Baarbammgaabana aagapaft und danaoh be* 
vomigt in Fbnti der PoMonlaraignaie S» By an dia 
StrahlfOhrungamhtal auagageban. Dia Anpaaaung 
erfolgt bavorzugt durch dca Anpaaaungaeinhalt APE 
innarhab dar Baarbaltungaatauervng B8. hiarzu 

90 Wird dar latwart dar Bawagungagaaohwindigkall v 
dar WarkBtOdca bavorzugt Obar ainan MaBgabw" 
MQ arMt una dar Anpaaaungaainhait APE zuga- 
lOhrt 

Aufgnjnd dar Bganbawagung das }ewalla zu 
99 baarbahandan WarkatUdcaa mud bat dar FOhrung 
dee Laaeratrahlas auf dar Baart>eitungaabena nicht 
mahr das gasanftta zur VadOgung atahenda Bildiald 
BF auaganuizt wardan. Wird gamiU ahwr araian 
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Au8fO)Yun9Sfonn dar Erflnduno dt9 B^w^oungsgft- 
fchwlndigkalt v der WerkstQcKa durch entapiB- 
chende Anpaaming der StrahlfOhrungsdaten natozu 
vollBflndig Kompmrioit, so tnut der Gtrahi kaum 
mehr an dto Rfindar das Blldfaldas BF gefOhrt 
vwdan, an denen aln WertotUck in das Blkffeid 
eintritt taw. diasea wied^ verld^ Wardon ga mU 
m 1 dia WerkatOcka belapletnaft in (-x^Kbordlna* 
tanrlchlung in der Bearbaltungaabene BE gelOhrt 
aa traten die WarkatOcka Im Randbaraloh R1 In 
das Bflcffald BF ain und Im Randbereich R2 aua 
diaaem wladar aua. Der Fbkuapunkt F8 vrlid aomit 
nur noch In (sy)-Kdord)nBtenr{Ghtung unter Umattn- 
dan bia zur Blldfeldgranza gafdhrt. wfihrand er aich 
in (iK)-Richtung zuwhmand fm Zentnim dea Bild- 
fektoa BF eufhilt und nidit m^r In dto Bandaeral- 
Gha R1, R2 gafOhrt wlrd. Dlaaer Umatand kann 
gamfiB wettaran AusOhrungtforman der Effindung 
miter genutzt werdan. 

lat ea zJB* be! bestlmmtan Bearbeitungen nloht 
notmndig. m (tyy-Riotitimg den geaanttan Dureh- 
meeaer dea maximal zur VerfQgung aMianden 
Bildfeldea BF auazwuftzen. ao kann aufftnind der 
Oban baachriebenan BlldMdetnengung In (ax)- 
Richtung das Blldfald Inegeaamt Malner attagewihit 
warden, z3. durch Veratellung der Fbkuaslefoptik 
FO. HIerdurcti wlrd die FokuaalarfShigkett des La- 
aenrtrahlea veibeaaeit. ao da« eine grOBera 
&iergledlchto Im Fbkuapunkt F8 zur Werkattlckbe- 
arbeKung zur VerfDgung ataht 

Warden In einer andaren AusfQhrungsform cfle 
aufgrund dar BItdleklainengung in (txH^ichtung 
zunehmend nicht auagenutzten Randberafche R1, 
R2 dea Bildfeidea BF durch entsprechande Vorga- 
be der StrahlfQhnmgadalen BSD dannoch auage- 
mitit 80 hat i£ee in FIQ 1 In (iochRichtung eina 
ErhOhung dee mitzbaren BeerbeltungafeWea In der 
Bearbeltungaabane BE zur Fbfga. Ea kdnnen aomIt 
grdBere WerkstQckbaraiche In ainem Arbmtagang 
bearbeitatwardaa 

In eIner wtftoren, baaonders vortailhaften Aua- 
fOhrungaform wlrd fnit dem Bearbeltungavcrgang 
^nes (tor in der Bearteitungaebene nahezu konti- 
nulorOeh enf ang gefOiiten WarMDeke nfiheninga- 
weiae in dem Randbefotah dea Bttdfaldae BF be- 
gonnen. m dem daa WerkaiMc in das BlldMd 
eMdtt In FIQ 1 lat diea der Randbereich Ri. 
ErfindungagemiB kann nun die Bewegungsge- 
achwlncsgkeit v der WerkatQdca ao auf die IQr 
ainan Bearbeltungavoipvig notwendlge mittleFe 
Zelldauer abgaatimmt warden, dail die Beaibeitung 
gerade dann abgaachloaaen 1st. wenn das bearbal- 
tafe WerkatDok bzw. der WerkatOckbereich aua 
dem ^Idfekj BF am entsprechendan Randbereich 
Bustrttt In FIQ 1 lat diee belsplelewdlse der Rand- 
bareteh R2. Hiardurch lat es mOgllch, die Bewe- 
gungageachwindlgkalt v der WerkstOcke und damit 
den Gesamcduichaatz der Laaerbearbeltungaw 



richtung weHer zu erhOhen. Wtthrend ainas Bear- 
baitungavorgangea wlrd aomlt die Qberhdhte Bewe- 
gungsgeachwlndlgkelt v nWrt mehr durch «e Vor^ 
trlebabewegung dea Fokuaelerpunktea F8 m Baar^ 

5 bamjngadchtung auagegilehen. Dar Fbkuapunkt 
wandart aomlt wtthrend dea Bearbehungemgam 
gea al^tthDch von dam einan BMaldrandbarelch, 
In dem der Bearbeltungavorgang bagonnen wurde, 
ble hm zum gegenQberllaganden BOdMdrandbe- 

TP r^, In dem der BaarbeMungevor^ng beendet 
v^rd. 

80 treten in RQ 1 die WerkstOcke W81^WS4 
im Randbereich R1. In daa BIMfeld BF ein. Oer 
Fokuspunkt FS wlrd nun eo poaitionlart da0 mit 

u Bntrm emea WMcatflokaa In daa Blldfekl deaaan 
Bearfoafturv m diaaem Randber^oh bagonnen 
wild. Da die Qaaotiwtndlgkak v der WerkelDoke In 
(-x>-Rk:tTtung grOaer let ale die mvdmaf tndgfiche 
Bearbaltungageachwlnds^lt in (4*x)-Rlchtung» 

so wlrd der Fokuapunkt wShrand dar Beaibettung aD- 
mHhllch bla zum gegenOberllegenden Randbereich 
R2 *'mltgenommen\ QemOB der Neuening aind 
die Bewegungageedwvtndlgkelt v itnd die mMlere 
Dmier emee Bearbammgavorgangee eo auWnander 

ss abgeattmmt daB dar Beerbeltungsvoigang mlt Erw 
rak:hen dieses Randbefek:hes R2 abgeathloamn 
Ist Die Totzah bis zum BegInn dea nflchaten Bear^ 
baitungavorgangea. wekhe beaondera vortaQhaft 
Z.B. durch den Abatand der WerkstOcke 

99 W81..W84 auf dem lYanaportfaand TB elngeataDt 
warden kann. wM genutzt zur Neupoamonlerung 
des I.aaer8trtf)ie8 auT den wiedenim im Randbe- 
reteh R1 Beganden Btartpunkt fOr den .fdigenden 
Bearbeitungavorgar^. 

99 Oam&B eIner welteren AuamhnjngakNfm der Er- 
fMung eind Bewegungamlttel vwhanden. welehe 
eine Bewegung zumlndeet elnea TaHea der Uaer- 
bearbaftu i^a vu i rteltung wShrand ekiee Bearbel* 
tungavorgangae In Richtung der Bewegung der 

40 WerkatOokaenndgBchen. 

In FIQ 3 ist eina derartlga AuafOhnmgalOnm 
baispieihalt dargeetelt Dabal anthAtt die taserba- 
arteHungavonlohtung LBQ etnen fastatahendan 
Tall FT, welcher bei«plelawalaa dan Qanarator LQ 

4a zur Erzeugung dee Laaaratralilee.1.8 belnhaltaL 
Deaweiteran lat eln bewagDoher Tell BT vothandan. 
waichar die Mttal zur BtrahVQhnmg an0iUt» Inaba- 
sondare dan mindeatana alnen Spiegel BP. Oar 
bewegache TeU BT lat bevorzugt mltteki HSnga- 

60 achienan H8 pereOei zur (tx^Bewegungarlohtung 
der WerkstCtoka varachl^sbar. Zur Obertragung daa 
Usaratrahlea zwischan dem fMstehenden und 
den bewegnchan Tell dient bevorzugt ein opttacher 
UchtMar IL ErnndungagamSB gibt die Bearbel* 

u tur^svoiTtchtung die BtrahNQKrungadaten angepaft 
an die Relatlvgeschwindigkalt zwlachan den Werk- 
atflcken In dar Bearbeltungaebene und den StraM* 
fOhrungammel Im be wa gn ch e n'Tail BT vor. 
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Mit diasar Vorrtchtung )st es mfigllch. die Be* 
wcgungsgesctmifidigk^ v d«r WeikslScke In der 
BearbeltunQsebenB wtter ai erhOhen. undMer in 
Rlchtung dm BewsQung der WerkstQcHe das mitz- 
bara Baaibeiturrgsfald zu vargrSfiam. Hieroj wlrd 
arflndungsgemfi^ der beweglcha Teil BT dar La- 
sQfbaarbeitunotvorTlditung fOr die Dauer eine» Be- 
arbehunoavorQangea mlt fleringeraf Geschwlndii^ 
IcBit In nohtung dar WeilcslDdcbewttgung nachgv- 
fOhrt Auch Mar wrarden die Totzaltan zwtschan 
alnzelnan BaarbaStungavorg&ngen benutzt um dan 
bewegOchan ToO BT dar Baarbaitungsvorrfchtung 
In dia Ausgangsposition zuiMczufCnren. Baeov 
dara vortellhaft wlrd wfihiarKi ainea BearbeHiinga' 
wocg an ge e aowoM dar bewegllcha TaB dar BearM- 
tungavonlchtung aia aueh der Fdatspunkt P8 In 
der bereltv anhind von RQ 1 nfihar beacihrlebenen 
Weiae von ehiem nandbeielcli bla zum gegenQba^ 
Qegenden Randberelch dee BikHiBldef .BF nilge^ 
nommen. 

In PIG 2 Ist aine weftare vortatlnafta AuafQh- 
rungaform der Erfindung dargestalS. Mit deran HIVe 
lat ea mOgHch, kunzeWgd Bchwankungan im Ist- 
wert dar Bewogungsgeachvulndlgkalt v der W«1c* 
stocks 80 auaruglaichen, dad nahasu keine Abwel- 
chimgan das Fokuspunktas FS des Laaarstrahles 
LS von dem durch die StrahlfQtwnga doten BSD 
voigegebenen, tdaalsn Verlauf auftreten. Hlerzu 
wild Qber ainen Qeber MWB dar Mittalweit vm dar 
Bewegungsgaschwlndig^ v dar WadcstQcte in 
der Bearbeitungaabene BE besflmint MHtels einer 
QnindkorraMufainheit QKE warden die bevotzugl 
von einer DateniufiMreltung DA aus Vorgabewar* 
ten gebfkMsn StraKHOhnmgadaten BSD an den 
Mmatwert Vm angepaat^ Die derart koirig i arta n 
StrahlfOhrungsdstan 3$d' warden deswelteren ai* 
nem ModulalDr MD xug^Qhrt, wetchar tilese wie- 
derum an die Abwelchung Av des Istwertes v des 
Bewegungsgeschwfmfigkait der WerkstQdce vom 
dazugehOrigen Mtttelwert Vh anpaft. Die derart kat' 
rl^erlsn Strahnahningsdatan BSD* warden aehDea- 
8ch bevorsugt in Foini von Poaitionleisignalen Qk. 
S, an die BMiHOhrungemitlel in der Laeeitoearbef* 
tungsvorrlchtung aua g e g aben. Mil dieser AusfOh* 
rungafonr fist eina acKnaDe Felnanpassung der 
StrahHQtirungsdctan an icurzzaitige 8ct>wanl(ungsn 
des istwertes der Bewegungsgeschwlncfigkaft der 
WMstOdce mdgDoh. 



AnaprQche 

1. LaseffooarbeitogsvtMTtchtung. Inabesondere 
2ur Beschitftung von WerketDckan 

a) MItiain zum nahezu losntinuierilchen 
Transport dar WiBrtcstacke entlang dar Bearbel- 
tingsabene (BQ, Intfaeaondeie emem TrBnl|lor^ 



bandCTB). 

b) einem Laserioopr (i^). enihaltend 
b1) einen Qenerstor <LG) zur Erteugung 
eines Lasaratralilaa (US) atrf dar Bearbeltungsebe* 
8 ne (BE)» und 

b2) MWel Bir Rlhnjng des Strahles (LS) 
auf der Bearbeltungaebene {BE), inflbaaortdera 
mindestens aInen Spiegel (8P), und mil 

e} eIner Beeriseitingssteuenjng (BS). watehe 
TO die StrshHQhningsmittel. angapadt an die Bewe- 
gungsgesdwvlndlgkeit (v) der WartestOdctranspart- 
mitlalbeeinfluat 

Z Vorrichtung naoh Anspruch 1. gekannaalch- 
nal dufch 

H a} einen li«ttelwertbUdner (MWB) aur Beat! m- 

mung des Mittalwartea (vm) dar B e w ag u ngsge- 
adiwindlgicalt der WerlcstOddrsnsportmlttel, und 
in dear Bearbeitunoastauanjng (BSj dureh 

b) eine Qrundkorrektureinhelt (QKE). weicrte 

x> die Strahnhrungsmtttel sngepaOt an den Mtttelwert 
der TnansportmittalbewagiingsgesctNirlndigkell lie" 
elnflu0t und 

0) einen Modidator (MD) zvr schneilen Feln- 
anpassung der StrahHQhnjngamittel (BSD) an 

ss Sctwvanlcungen (Av) des latwsrtaa der Transport- 
mttbslbewegungagasdmtndiglnit (FIQ 2). 

a. VMditung nach einem der votangagange* 
nen AnsprOohe, gaKonraDaiohAet durch Bewe- 
gungsmltlal (H^, Inabesondere IHlngescMenen 

so (H8), weldw eIne Bewegung mindestens dw 
StrahVQhrungsmmel (BT) des l^serschrelbicopres 
(1^(3) w&hrand alnee Bearbeltungevorganges paral- 
iBl air BewegungsiloMung (X) der W»rksiOckUana» 
portnrrtttal erm9gQohen» wobei die Beartoal lunge- 

ss steuervng (B8] mindestens die BtraNIQIvungsmlttat 
ang^saBt sn die netatfvgescl>windigi(eit (Av) zwi- 
schen den Werlcetflcktranaportmitte^ und minde- 
stens dsn durch die Bawegungsmitto? verschobe- 
nen BtrshffQhnjngsmfttel bealnfluBt {F18 9). 

40 4w Vontehtung naoh einen der vorangagang^ 
nen AnsprOdia. dadurob geiieimBeiohneft, daB 
dto BearbeHungaslauarung (B9) eo ausgebildet ial, 
daB die BtrahHQiirungamitlel den Laseratiahl (18) 
zu Beginn einee Beert^eltungsvorgemges nite- 

49 mngsweise in den Rendbensich (R1) dee msMlmal 
zur FQhnjng dee Laserstrahles (LS) In der Bearbel- 
tungsebene (BE) zur VerfQgung stahenden Bildfei* 
des (BF) poaldonleren. an dem ein Werlcattick 
(W81,W82.W8a,..) voD den Transportmltlein In 

80 das BIldMd ^ngefQhrt wlrd, und daB die Bewe- 
gungsgeachwIndlgkeK der WerltatOdctransportmittal 
so auf dto mitdere Dauer das BeartTeltungsvorgan- 
ges abgestfmmt vorgeg^en wlrd. daB die BeartDeh 
tung nHharungsweise In dem Randberelch (R2) dee 

as Bndfeldea (BF) abgesohlossen isi, an dem daa 
WaricstOck von den Transportonlttein wieder aua 
dem BiMMd herauagefOhrt wlrd (FIO i). 
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(54) Laser Processing Device 

The work pieces (WS1-WS4) in the laser processing device (LEG) according to the 
invention aie guided along tiie processing plane (BE) at ahnost continuous speed (v). The data 
(BSD) for guiding the laser beam (LS) are adjusted in a processing control (BS) to tiie movement 
speed (v) of the work pieces and output to the beam control device (SP) (S;^, Sy). 



IS0M02 




Red Worid Softrfto Iwsuage (od Tedmk^ Km\i 




EP 0 400 476 A2 




2 



EP 0400 476 A2 

The invention concerns a laser processing device, especially for inscription of work 
pieces which are guided ahnost continuously along the processing plane. 

It is known that work pieces can be fed batchwise to a laser processing device, for 
example, manually, by means of an automatic handling device, or by means of a conveyor belt 
operated batchwise. The corresponding work piece is then preferably positioned fixed in the 
processing plane so that it comes to lie as centrally as possible in the available image field of the 
processmg device. The laser beam can be freely guided within this image field to execute the 
corresponding processing. The size of the image field can be set by the spacing of the processing 
device fiom the processing plane or by the focusing optics of the output of the laser generator. 
To generate a high-energy and sharply bundled laser beam, it is advantage to chose an image 
field as small as possible. On the other hand, in large work pieces or in extensive processing 
regions on a work piece surface, it is necessary that the image field have a minimum extent so 
that the laser beam can be guided to all desired processing parts. If such a compromise between 
quality of the laser beam and the necessary size of the image field is not possible, under some 
circumstances a processing method must be conducted in partial sections and the woik piece 
repositioned in between. 

This type of batchwise work piece feed, however, has the drawback that because of the 
continuously occurring positive and/or negative accelerations of the individual work pieces of 
large mass under some circumstances, significant dead times occur. Because of this, the 
maximum possible work piece throughput is significantly constrained by the laser processmg 
device under some conditions. 

The underlying task of the invention is to offer a laser processing device to which the 
work pieces are fed ahnost continuously with the most constant possible movement speed in the 
processing plane. 

The task is solved with the device contained in Patent Claim 1. Other advantageous 
variants of the invention are mentioned in subclaims 2 to 4. 

The invention and the advantages attainable with it are fiuther explained with reference to 
the figures mentioned briefly below. In the figures: 

Figure 1 shows a practical example of the laser processing device according to the 
invention with fixed focusing optics, 
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Figure 2 shows another variant with additional fine correction of brief fluctuations in 
work piece motion speed and 

Figure 3 shows another variant in which part of the processing device can be moved 
parallel to the movement device of the work pieces being processed. 

According to Figure 1 , the laser processing device LBG according to the invention 
contains a generator LG to generate laser beam LS. Means to guide the beam to the processing 
plane BE are also present. This is shown in Figure 1 in the form of at least one driveable mirror 
SP. On the one hand, this diverts the laser beam LS generated by generator LG through the 
focusing optics FO onto the processing plane BE. On the other hand, guiding of the focal point 
FS of the laser beam within the maximum available image field BF onto the processing plane BE 
is made possible by this. For this purpose positioning signals Sy are fed to the beam guide 
device, which are formed by a processing control BS from the data BSD for laser beam guiding 
pertaining to the desired process or inscription. According to Figure 1, the processing control. 
BS preferably contains data processing DA to form the beam guide data BSD fix>m input 
quantities and an adjustment unit APE to output die data to tiie beam guide device, i.e., 
especially at least to mirror SP. 

The work pieces being processed are guided according to the invention abnost 
continuously along the processing plane. For this purpose a conveyor belt TB as shown in 
Figure 1 is used. The work pieces WS1-WS4 are guided in the (-x) direction in processing plane 
BE with it at ahnost constant motion speed v. In Figure 1, the work piece WS3 is situated almost 
in the center of flie image field BF beneath the focusing optics FO. To compensate for this 
continuous work piece movement, the beam guide data BSD are adapted according to the 
innovation to the motion speed v of the work piece in the processing plane and flien preferably 
output in the form of positioning signals S„ S, to the beam guide device. Adjustment preferably 
occurs by the adjustment unit APE within the process control BS. For this purpose the actual 
motion speed v of the work piece is prefkably determined by a sensor MG and fed to the 
adjustment unit APE. 

Owing to movement of the work piece being processed, during guiding of the laser beam 
onto the processing plane, the entire available image field BF need no longer be utilized. If 
according to a first variant of tiie invoition, the motion speed v of the work piece is ahnost fiilly 
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compensated by corresponding adjustment of the beam guide data, the beam need no longer be 
guided to the edges of the image field BF at which a work piece enters the image field or leaves 
it again. If according to Figure 1, the work pieces are guided, for example, in the (-x) coordinate 
direction in the processing plane BE, the work pieces enter the image field BF in edge region Rl 
and leave it again in edge region R2. The focal point FS is therefore only guided in the (±y) 
coordinate direction, under some circumstances, up to the image field limit, whereas in the (±x) 
direction, it increasingly stays in the center of image field BF and no longer is guided into the 
edge regions Rl, R2. This circumstance can be fiirther utilized according to additional variants 
of the invention. 

For example, if in some processings it is not necessary to utilize the entire diameter of the 
maximum available image field BF in the (±y) direction, the image field overall can be chosen 
smaller because of the aforementioned image field narrowing in the (±x) direction, for example, 
by adjustment of the focusing optics FO. On this account the focusing capability of the laser 
beam is improved so that a larger energy density, for example, is available at focal point FS for 
work piece processing. 

If in another variant the increasingly unutilized edge regions Rl, R2 in image field BF 
owing to image field narrowing in the (±x) direction are utilized by corresponding stipulation of 
the beam guide data BSD, this results in Figure 1 in an increase in useable processing field in 
processing plane BE in (±x) direction. Larger work piece areas can therefore be processed in one 
working step. 

In another particularly preferred variant, one starts with the processing method of a work 
piece guided almost continuously along the processing plane roughly in the edge region of image 
field BF at which the work piece enters the image field. In Figure 1 this is edge region Rl . 
According to the invention the motion speed v of the work piece can now be adjusted to the 
average time necessary for a processing operation so that processing is completed when the 
processed work piece or the work piece region leaves the image field BF at the corresponding 
edge region. In Figure 1 this is edge region R2, for example. Because of this, it is possible to 
further increase the motion speed v of the work piece and thus the overall throughput of the laser 
processing device. During one processing step the excess motion speed v is therefore no longw 
compensated by the advance movement of the focal point FS in the processing direction. The 
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focal point therefore migrates during the processing operation gradually from the one image field 
edge region in which the processing operation was started to the opposite image field edge region 
in which the processing operation is ended. 

Thus, the woik pieces WS1-WS4 in Figure 1 enter image field BF in edge region Rl . 
The focal point FS is now positioned so that with entry of a work piece into the image field its 
processing in this edge region is started. Since the speed v of the work piece in the (-x) direction 
is greater than the maximum possible processing speed in the (+x) direction, the focal point 
during processing is gradually carried along to the opposite edge region R2. According to the 
innovation, the motion speed v and the average duration of a processing step are adjusted to each 
other so that the processing operation is concluded on reaching this edge region R2. The dead 
time at the begiraiing of the next processing step, which can be set with particular advantage, for 
example, by the spacing of the work pieces WS1-WS4 to the conveyor belt TB, is utilized for 
repositioning of the laser beam on the start point for the following processing step again lying in 
edge region Rl. 

According to another variant of the invention motion devices are present that pennit 
motion of at least one part of the laser processing device during a processing step in the direction 
of motion of the work piece. 

This type of variant is shown as an example in Figure 3. The laser processing device 
LEG then contains a fixed part FT, which, for example, includes the generator LG for generation 
of laser beam LS. Moreover, a moving a part BT is present, which contains the means for beam 
guiding, especially the at least one mirror SP. The moving part BT is preferably moveable by 
means of suspended rails HS parallel to the (±x) movement direction of the work piece. An 
optical light guide LL preferably serves for transmission of the laser beam between the fixed and 
moving parts. According to the invention the processing device stipulates the beam guide data 
adjusted to the relative speed between the work pieces in the processing plane and the beam 
guide device in the moving part BT. 

With this device, it is possible to fiirther increase the movement speed v of the work piece 
in the processing plane and/or to enlarge the useable processing field in the direction of 
movement of the work piece. For this purpose, the moving part BT of the laser processing 
device according to the invention is advanced for tiie duration of one processing stq> with lower 
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speed in the direction of work piece movement. Here again the dead times between individual 
processing steps are used in order to retum the moving part BT of the processing device to the 
initial position. With particular advantage, during one processing step both the moving part of 
the processing device and the focal point FS are carried along in the manner ahready described 
with reference to Figure 1 fix>m one edge region to the opposite edge region of unage field BF. 

Another advantageous variant of the invention is depicted in Figure 2. With it is possible 
to compensate brief fluctuations in actual motion speed v of the work piece so that ahnost no 
deviations of focal point FS of laser beam LS from the ideal trend stipulated by the beam guide 
data BSD occur. For this purpose the average value v^, of the motion speed v of the work piece 
in processing plane BE is determined via a sensor MWB. The beam guide data BSD preferably 
formed by data processing DA fix)m the stipulated values are adjusted by means of a base 
correction unit GKE to the average value v^,. The beam guide data BSD so corrected are also fed 
to a modulator MD, which again adjusts them to the deviations Av of the actual value v of the 
motion speed of the woric piece from the corresponding average value Vm- The beam guide data 
BSD so corrected are finally output preferably in the form of positioning signals S^, Sy to the 
beam guide device in the laser processing device. With this variant, rzpid fine adjustment of the 
beam guide data to brief fluctuations of the actual motion speed of the work piece is possible. 

Claims 

1. Laser processing device, especially for inscription of work pieces (WSl, WS2, 
WS3...)with 

a) Means for ahnost continuous transport of the work pieces along the 
processing plane (BE), especially conveyor belt (TB), 

b) A laser head (LBG), containing 

bl) A graerator (LG) to generate a laser beam (LS) onto the processing 

plane (BE) and 

b2) Means to guide the beam (LS) onto the processing plane (BE), 
especially at least one mirror (SP) and with 

c) A process control (BS), which influences the beam guide device adjusted 
to the motion speed (v) of the work piece transport device. 
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2. ' Device acconling to Claim 1, characterized by 

a) An average value former (MWB) to determine the average value (v^) of 
motion speed (v) of the work piece transport device, and in the process control (BS) by 

b) A base correction unit (GKE) which influences the beam guide device 
adjusted to the average value of the motion speed of the transport device and 

c) A modulator (MD) for rapid fine adjustment of the beam guide device 
(BSD) for fluctuations (Av) of the actual motion speed of the transport device (Figure 2). 

3. Device according to one of the preceding Claims, characterized by movement 
device (HS), especially suspended rails (HS), which permit movement of at least the beam guide 
device (BT) of the laser writing head (LBG) during a processing step parallel to the direction of 
motion (x) of the work piece transport device, in which the process control (BS) influmces the 
beam guide device adjusted to the relative speed (Av) between the work piece transport device 
and at least the beam guide device moved by the movement device (Figure 3). 

4. Device according to one of the preceding Claims, characterized by the fact that 
the process control (BS) is designed so that the beam guide device positions the laser beam (LS) 
at the beginning of the processing step roughly in the edge region (Rl) of the maximum available 
image field (BF) for guiding of the laser beam (LS) in the processing plane (BE), at which a 
work piece (WSl, WS2, WS3, . . .) is introduced into the image field by the transport device and 
that the motion speed of the work piece transport device is adjusted to the average duration of 
processing step so that processing is concluded in the edge region (R2) of tiie image field (BF) at 
which the work piece is removed again fi^m the image field by the tran^ort device (Figure 1). 
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